
PROBLEMS OF CANNING

should conform to sanitary knowledge
more completely than is the case at
present. With the regulation requir-
ing the pasteurization of all milk not of
Grade A Raw quality should, of course,

come a stringent definition of pasteur-
ization and a thorough system of in-
spection of pasteurizing plants. Sys-
tems of this kind are in force in 12 of
the cities studied in this survey.

9. That portion of the milk supply
which is not efficiently pasteurized by
the holding system should be protected
by the tuberculin testing of cattle and
by a system of medical inspection of
milk handlers. Thirty-nine cities os-

tensibly require the tuberculin testing
of all herds from which raw milk is
sold, but the actual enforcement of this
regulation is very doubtful. Medical
inspection of milk handlers is osten-
sibly.carried out by 17 cities, but here
too the completeness of enforcement
leaves much to be desired.

10. In addition to the protection of
the, great mass of the milk supply by
grading and pasteurization, it is highly

desirable that a small amount of very

high grade raw milk should be avail-
able, such as is provided through the
activities of certified milk commissions.
It is encouraging to note that 46 of the
cities studied have milk commissions,
but the amount of milk produced is, as

must always be the case, exceedingly
small, amounting to perhaps 500 quarts
per day as against the total milk sup-

ply of 33,000 quarts per 100,000 popu-

lation.
11. The amount of money spent for

milk control averages a little over $.04
per capita, varying from $.01 to $.13.
Even with the development of an ade-
quate system of grading and pasteur-
ization, we are not inclined to believe
that the cost of milk control need in-
crease very greatly, since the careful
supervision of pasteurizing plants will
obviate the necessity of over-frequent
farm inspections. We are inclined to
believe too that the figure of $.05 per
capita would probably cover this phase
of health department work.
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T HE work of the year marks sub-
stantial progress in the technology
of canned foods and in our knowl-

edge of the product. Much has been
done in extending information in the in-
dustry relating to the details of manu-

facture. The old order in which the
processing of canned foods was a matter
of formula followed blindly is being
replaced by a scientific knowledge of the
principles of processing. The superin--
tendents and responsible workmen are

making commendable progress, shown
by the intelligence with which their work

is done. Until recently canning processes
have depended entirely on the experience
of practical workers. The time and tem-
perature of sterilization which in their
experience yielded products that would
not spoil were regarded as sufficient. A
systematic study of the requirements of
time and temperature had not been made.
At the present time a systematic series of
processing studies is being conducted by
the Research Laboratory of the National
Canners Association, and material con-

tributions to the information on the sub-
ject are being made by other laboratories.
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In August, 1920, a bulletin on heat
penetration was published by the Re-
search Laboratory of the National Can-
ners Association, and since that time the
work has been materially extended by the
study of the heat penetration of addi-
tional products, and of the same products
under additional conditions. During the
present year a bulletin on the same sub-
ject, but relating especially to home can-
ning, was published by Magoon and
Culpepper (Bulletin 956, U. S. Dept. of
Agriculture). These bulletins are being
closely studied by commercial canners
and also by home canners.

In order to utilize the results of such
investigations it is necessary to know in
detail the heat resistance of bacterial
spores. Articles on this subject have
been published in the Journal of Infec-
tious Diseases by Bigelow and Esty with
regard to typical thermophilic organisms
to which the spoilage of canned corn is
largely due, and by Weiss relating to the
spores of B. botulinus. The influence of
acidity on the heat resistance of bacterial
spores was discussed in the articles just
mentioned, and a bulletin was published
by the Research laboratory, National
Canners Association, giving the hydrogen
ion concentration of the juices of canned
foods and showing the influence of the
sterilizing process on the hydrogen ion
concentration of typical canned foods.
These results are being correlated with
each other and a formula has been de-
veloped with which it is possible to cal-
culate the theoretical time required in
canning a particular food to destroy the
spores of an organism of known heat re-

sistance, processing at specified tempera-
ture. With this formula theoretical pro-
cesses are. being calculated which will
make possible a systematic study of
processing.

Manufacturers of evaporated milk
have found it difficult to judge of the
suitability of milk for evaporation from
the results of preliminary examination.

They ordinarily make their judgment by
smelling the milk and by a quick test of
its acidity. It has been pointed out by
several writers that there are factors
other than acidity, as for instance the
thickening when heated to a high tem-

perature and the character of the pre-

cipitate formed on the addition of
alcohol. Rogers and his coworkers have
studied a form of thickening in evapor-

ated milk which simulates thickening
caused by some forms of spoilage but is
due to other causes relating probably to

the composition of milk.
The progress which has been made in

the spread of information regarding-the
technology of canning is not represented
by publications. It has been accom-

plished mostly by correspondence and
personal conferences within the industry.
A number of publications have been

issued on the subject. For instance, Dill
of the Bureau of Chemistry has pub-

lished a number of articles relating to the
technology of canning and preserving
fish. Hunter of the Bureau of Chem-
istry and Fellers of the National Canners
Association have made substantial con-

tributions to our knowledge of the bac-
teriology of salmon. Cruess has pub-

lished several articles relating to the
technology of the canning of fruits, with
particular reference to olives.
During the last year material contribu-

tions have been made to our knowledge
of vitamines as applied to canned foods.
Writers discussing this subject in the
past have been at the disadvantage of
lacking information regarding vitamines
or regarding canning processes, or both.
As a result many of the comments that
have been published regarding the in-
fluence of the canning process on the
vitamine content of food are erroneous.

During the last year some work has been
done with special reference to canned
foods, and numerous studies have been
made of the influence of heat and oxida-
tion on vitamines, and the results ob-
tained may be applied to canned foods.
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Several articles have been published dur-
ing the year by different workers show-
ing that the resistance of all three vita-
mines to heat is much greater than has
been generally supposed. It has also
been shown that much of the destructive
action formerly attributed to heat is due
to oxidation. It has been shown that
vitamines A and B are not destroyed to
an appreciable extent when given a more

severe heat treatment than is practiced in
canning foods, and that even vitamine C
withstands a greater amount of heat than
had been formerly supposed. With
canned tomatoes, for instance, the anti-
scorbutic vitamine content is almost un-

impaired. Much work on this subject
remains to be done. Our knowledge of
the quantitative occurrence of vitamines
is fragmentary at best, and a comparative
study of the amount of vitamines in the
raw product, and the same product after
being cooked in a fresh state for the
table, and after being canned has not
been made.

In discussing the progress that has
been made in the canning industry during
the year just past, as for several years

previously, special nmention should be
made of the studies on the subject of
food poisoning. These do not refer to
canned foods especially; in fact, it has
been amply demonstrated that food poi-
soning from all sources is far less fre-
quent than is usually supposed even by
the medical profession, and that canned
foods are only responsible for a small
percentage of the cases of real food poi-
soning that occur.
The canning industry has thought it

wise, however, to contribute to the scien-
tific work of the day the expense of a

systematic study of all types of food
poisoning. The progress made by
Rosenau and his associates on the general
subject of food poisoning has been re-

ferred to in previous reports of this
Committee. For something like two
years an intensive study of botulism has

been made in two sections of the country.
Rosenau and his associates are conduct-
ing an investigation on this subject in
Harvard Medical School, and on the
Pacific Coast a commission consisting of
Meyer and Dickson of the University of
California and Leland Stanford Uni-
versity, respectively, and Geiger of the
U. S. Public Health Service are conduct-
ing a study of B. botulinus.
Numerous articles have been published

from all institutions represented, and an

extensive publication regarding the eti-
ology of botulism by the Botulinus Com-
mission, just referred to, has been pre-

pared and will shortly be published in
the Journal of Infectious Diseases. The
publicity given the few outbreaks of
botulism produced by canned foods has
created a much exaggerated impression
regarding the prevalence and danger of
this form of poisoning. As compared
with many other diseases the number of
cases of botulism has been insignificant.
Moreover, the outbreaks that have oc-

curred have been due to food canned in
the home to a much greater extent than
the commercially canned product. Not-
withstanding this fact, the importance of
obtaining further information regarding
the treatment of the disease, and infor-
mation which may make it possible to
entirely safeguard canned foods, whether
prepared commercially or in the home, is
fully recognized by the canning industry
as well as by the appropriate government
organizations. Thom and his associates
in the Bureau of Chemistry have pub-
lished a number of articles on the sub-
ject. The U. S. Public Health Service
has also been active, and the California
State Board of Health has given the
matter careful attention.
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